Introduction
Giving pre-school children repeated opportunities to taste new or disliked foods is an established technique for increasing their liking and consumption of fruits and vegetables (for recent reviews of this literature, see Appleton et al., 2016; Holley, Farrow & Haycraft, 2017; Nekitsing, Hetherington & Blundell-Birtill, 2018) . The effectiveness of repeated taste exposure is robust across a variety of contexts: positive outcomes have been reported to result from exposures delivered by researchers in laboratory settings (Birch & Marlin, 1982; Birch, McPhee, Shoba, Pirok, & Steinberg, 1987) , by teachers and caretakers in nurseries and schools Bouhlal, Issanchou, Chabanet & Nicklaus, 2014; Caton et al., 2013 Caton et al., , 2014 de Wild, de Graaf & Jager, 2013 Hausner, Olsen & Moller, 2012; Wardle, Herrera, Cooke & Gibson, 2003b) and by parents in the home (Fildes, van Jaarsveld, Wardle & Cooke, 2014; Wardle et al., 2003a) . Moreover, simply providing repeated taste opportunities is often as effective as manipulations that combine repeated exposure with other strategies hypothesized to boost liking of a food, such as flavorflavor learning or flavor-nutrient learning (Bouhlal et al., 2014; Caton et al., 2013; de Wild et al., 2013; Hausner et al., 2012) . Offering a food repeatedly therefore appears to be a straightforward answer to the question of how to increase young children's fruit and vegetable consumption.
Why, then, have efforts to improve the quality of children's diets met with such limited success? Among preschoolers, vegetable intake in particular continues to fall well short of healthy eating guidelines (e.g. National Diet & Nutrition Survey, 2014) . As gatekeepers to the foods available to young children, parents are responsible for providing children with sufficient opportunities to taste healthy foods. Their failure to do so might result from a lack of awareness of the need to provide repeated exposures. Although recent health campaigns encourage parents to offer toddlers a wide variety of fruits and vegetables (e.g. 5 A Day, NHS, 2003; Change 4 Life, Public Health England, 2009; Healthy Start, Department of Health, Social Services & Public Safety, 2011; NHS Choices, 2018) , the message that disliked foods are likely to become accepted if they are offered repeatedly is typically not highlighted in such guidance. Alternatively, parents might be aware of, but unable to meet, recommendations to offer repeated exposures. Some studies suggest that 10 or more exposures may be needed before a food will be accepted (e.g. Birch & Marlin, 1982; Birch et al., 1987; Remington, Añez, Croker, Wardle & Cooke, 2011) ; the persistence needed to offer a disliked food this many times may be too much to ask of parents (Carruth & Skinner, 2000) . Indeed, Carruth, Ziegler, Gordon & Barr (2004) found that only 5% of parents of children under 2 years provided the recommended 10+ opportunities to taste new foods. In the same study, the majority of parents offered a new food only three to five times before deciding that their child did not like it, while around a quarter gave up after offering a food only once or twice. Work by Caton and colleagues is encouraging in reporting increased intake of an unfamiliar vegetable among toddlers after only five exposures (Caton et al., 2013 . Nevertheless, most children are unlikely to receive sufficient exposures to new foods for these to be accepted.
Parents clearly require support in providing repeated taste exposures in the home. Yet, little is known about parents' experiences of introducing new foods, or about why they might desist so readily. Indeed, no study to date has tracked parents' efforts to provide repeated exposures to new or disliked foods. The current study aimed to fill this gap, by collecting structured diary reports of parents' experiences of introducing their 2-year-old child to two disliked or unfamiliar foods -one fruit and one vegetable -at home. Every day during a taste exposure phase lasting 15 consecutive days, parents were asked to record whether they offered their child a taste of each food and, if so, whether their child was willing to taste the food, and how easy it was to persuade the child to taste it, how much the child liked the food, how much of it the child ate, and how much the parent enjoyed the taste session. Availability of the food was ensured by arranging regular home deliveries of both target foods. Parents' diary records provided rich information about their experiences of the exposure regime, enabling us to elucidate the trajectory of children's changing food acceptance over time.
The collection of these diary records formed part of a larger, longitudinal study (see also Owen, Kennedy, Hill & Houston-Price, 2018) , allowing us to explore a second question of interest. Specifically, the design of the study enabled us to ask whether parents' and children's experiences of engaging in repeated exposure differed if, prior to introducing a food, they had spent a period looking at a picture book about it. Previous research has shown that visual familiarization to fruits and vegetables through picture books can increase toddlers' interest in looking at familiarized foods (Houston-Price et al., 2009a; Heath, Houston-Price & Kennedy, 2010 , their willingness to taste the foods (Houston-Price, Butler & Shiba, 2009) and their intake of the foods (Heath et al., 2014) when these are later offered in laboratory taste tests. The current study enabled us to explore whether prior visual familiarization to foods also supports parents in their efforts to offer repeated exposures to foods at home. To this end, families were randomly allocated to one of three experimental groups. Those in 'fruit book' and 'vegetable book' groups were sent a picture book about their child's target fruit or vegetable, respectively, and asked to look at this with their child for a few minutes every day during the fortnight prior to the taste exposure phase. A control group were not sent a book, but participated in the subsequent taste exposure phase alongside the two book groups. We examined whether parents' diary reports of the introduction process differed for children who were first visually familiarized to foods. We expected to see greater positivity in both children's behaviors and parents' experiences of exposure for foods to which children had been visually familiarized through picture books.
Our primary hypotheses, therefore, relate to the following two research questions:
1)
What is the typical time course of acceptance/ rejection of disliked or unfamiliar foods when toddlers are offered repeated exposures to these at home?
We hypothesized that children's acceptance of a food (indexed by their willingness to taste, liking and intake of the food) would become more positive with increasing exposure, and that these changes would be accompanied by higher levels of parent positivity towards taste sessions (indexed by the ease with which children were persuaded to taste foods and parent enjoyment). Based on the literature, we expected changes to be seen when children had tasted foods more than 10 times. However, in line with Caton et al.'s (2013 Caton et al.'s ( , 2014 ) findings, we also explored evidence of changes after fewer exposures. We therefore divided the intervention into early (days 1-5), middle (days 6-10) and later phases (days 11-15), and compared the measures collected during these phases.
2) Does prior visual familiarization to a food support parents in introducing it?
Based on the findings of earlier studies, we hypothesized that children's acceptance of foods (willingness to taste, liking and intake) and parents' positivity towards taste sessions (ease of persuasion and enjoyment) would be greater if children had first seen the food in a book.
In addition to these primary questions, we explored whether any demographic or other background measures collected prior to the intervention predicted children's acceptance of foods or parents' experiences during the taste exposure phase. We hypothesized that more neophobic children, and fussy eaters, would show less acceptance of foods during the intervention, and that their parents would report less positive experiences. Finally, follow-up measures collected three months post-intervention allowed us to explore whether the diary measures collected during the taste exposure phase predicted longer-term changes in children's liking and intake of the targeted foods.
Methods

Participants
Families of 127 children (61 boys) aged 18 to 24 months (mean age at baseline = 21.6 months; SD = 1.6) were recruited from the University of Reading's database of parents who had expressed an interest in participating in research with their child (n = 103), from adverts placed on parenting websites (n = 13), leaflets placed in local nurseries (n = 7) or by word of mouth (n = 4). Families were randomly assigned to one of three experimental groups: a 'fruit book' group (n = 42; 22 males); a 'vegetable book' group (n = 46; 22 males); or a control group (n = 39; 17 males).
Of the 127 families who participated in the intervention, completed diary records of families' experiences during the taste exposure phase were returned by parents of 100 children (50 boys; mean age post-intervention = 23.2 months, SD = 1.7). These 100 families were the participants in the current study. Full demographic data for participating parents and children are provided in Table 1 . The distribution across the three experimental groups of the 27 families who did not return diary records did not differ from chance, χ 2 (2) = 2.46, p = .29,
Cramer's V = .14 (fruit book: n = 10; vegetable book: n = 12; control group: n = 5).
Of the 100 participating families, follow-up questionnaires were returned 3 months after the intervention by parents of 74 children (36 boys; mean age at follow-up = 26.6 months, SD = 1.5). The distribution across the three groups of the 26 families who failed to respond at follow-up again did not differ from chance, χ 2 (2) = 1.79, p = .41, Cramer's V = .13 (fruit book: n = 11; vegetable book: n = 8; control group: n = 7). number of children living at home, and frequency of family meals. At baseline and at the three-month follow-up, measures were also collected relating to children's liking and intake of fruits and vegetables (including the targeted foods) and attitudes towards foods in general.
Measures collected included the Food Familiarity & Liking Questionnaire (Heath et al., 2014) , Child Food Frequency Questionnaire (Livingstone, 2010) , Child Food Neophobia Scale (CFNS) (Pliner, 1994) Parents were asked to complete a structured diary record of their experiences during the taste exposure phase. A booklet was provided to each family for this purpose; this comprised two pages of instructions and advice about conducting the taste exposure phase and a further 30 pages on which parents were asked to record their experiences each day (1 page for each food, per day). Each page displayed a picture of the relevant food and asked the same 9
questions. Parents were instructed to answer each question by circling the relevant response option or by writing in the space provided.
The questions asked about each food each day, and the coding of these, were as follows:
(1) whether the target food was offered ('yes' = 1, 'no' = 0);
(2) what time the food was offered;
(3) the context of the tasting session (mealtime/ snack); (4) whether anything unusual affected that taste session (e.g. illness/ away from home);
(5) if the child was offered the food, how s/he responded (5 response options: 'refused to touch food' = 1, 'touched food but did not put in/ near mouth' = 2, 'put food on lips but not in mouth' = 3, 'put food in mouth but spat out/ did not eat' = 4, 'ate food' = 5);
(6) how easy it was to persuade the child to taste the food (5 response options: 'very difficult' = 1, 'quite difficult' = 2, 'it was okay' = 3, 'quite easy' = 4, 'very easy' = 5);
(7) how much the parent enjoyed the tasting session (5 response options: 'very unpleasant' = 1, 'quite unpleasant' = 2, 'it was okay' = 3, 'quite enjoyable' = 4, 'very enjoyable' = 5);
(8) if the child ate the food, how much s/he ate (4 response options: 'a tiny taste/nibble' = 1, '1 tsp/a bite' = 2, '1 dessertspoon/several bites' = 3, 'a child-sized portion or more'= 4);
(9) if the child tasted the food, how much s/he liked it (5 response options: 'disliked a lot' = 1, 'disliked a bit' = 2, 'neither liked nor disliked' = 3, 'liked a bit' = 4, 'liked a lot' = 5).
Procedure
Upon recruitment, parents were asked to specify one fruit and one vegetable they would like their child to eat but that their child refused to eat. Parents who were unable to identify a disliked fruit (N =15) or vegetable (N = 8) were asked to suggest an unfamiliar food instead.
The two foods identified by parents were designated the target foods for that child (see the Appendix for the list of foods chosen by parents).
Baseline Measures
Parents were sent a set of questionnaires at baseline to collect demographic information and measures of children's liking and intake of the target foods and attitudes towards new foods (see section 2.2). Measures were completed and returned by post or collected online.
Visual Familiarization Phase
Parents of children in the 'fruit book' and 'vegetable book' groups were sent a paperback picture book about their child's target fruit or vegetable, respectively. Each book contained 8 pages of color photographs and information about the food in the format of a simple 'farm to fork' photo story showing how the food grows, how it appears in shops, and what it looks like when it is cut open, prepared and served. Parents were asked to look at the book with their child for a few minutes every day for two weeks. Families in the control group did not receive a book and were told that they would be contacted two weeks later.
Taste Exposure Phase
Immediately following the visual familiarization phase, children in all groups participated in two weeks of taste exposure to their two target foods. Parents were asked to offer children a taste of both foods every day for 15 consecutive days. Families received home deliveries of the target foods three times during this period (on approximately the 1 st , 6 th and 11 th day of exposure); each delivery provided enough for at least five servings. Fresh foods were provided where possible but tinned, frozen or dried foods were substituted if fresh foods were not available. Parents were asked to provide a child-sized portion of each food every day, defined as the amount that would fit into the palm of their child's hand (NHS, 2011) . Parents were invited to prepare the foods how they liked, and to provide them at whatever time of day was convenient, as a snack or part of a meal. However, they were asked to prepare foods in the same way each day (e.g. boiled carrots every day, rather than boiled one day and raw the next) and to avoid mixing them with other foods, to ensure that the food was not hidden. On each day of exposure, parents were asked to complete the relevant pages of the diary booklet immediately after the taste session had ended.
Follow-Up Questionnaires
Approximately three months after the exposure intervention, parents were asked to complete the same set of questionnaires collected at baseline (except demographic items). Mean time between baseline and follow-up questionnaire completion was 15.0 weeks (SD = 2.0). After the follow-up questionnaires had been returned, families in the control group were sent a book about the child's target fruit or vegetable to thank them for their participation.
Coding of Measures and Approach to Analysis
Diary Measures
Diary records were hand-coded as indicated above (see section 2.2) and recorded in spreadsheet format. Missing exposure days (when a parent reported that a food was not offered) were dealt with by realigning the data provided on subsequent exposure days, to ensure that reports were linked to the actual number of exposures offered (thus, if a food was not offered on day 5, the records for days 6-15 became the records for days 5-14 for that food). All other missing data were dealt with by excluding cases from affected analyses.
The number of exposures to each food was calculated by summing responses to Question 1 (whether the target food was offered) over the entire 15 days of exposure. All other measures were computed as described below both across all 15 days of exposure and, separately, for the early (days 1-5), middle (6-10) and later (11-15) days of exposure, to allow changes over time to be explored.
Question 5 (if the child was offered the food, how s/he responded) was recoded to distinguish whether the food was tasted (responses 4 and 5, recoded as '1') or not (responses 1 to 3, recoded as '0') and summed to produce a measure of the number of tastes experienced. As number of tastes was dependent on the number of exposures offered, we computed the proportion of offers tasted (by dividing number of tastes by the number of exposures) as the key measure of children's willingness to taste a food.
Total intake was computed by summing responses to Question 8 (if the child ate the food, how much s/he ate). Again, as total intake was dependent on the number of exposures, we computed the mean intake per offer (by dividing total intake by number of exposures) as the key measure of children's intake of the food.
Responses to Question 6 (how easy it was to persuade the child to taste the food), Question 7
(how much the parent enjoyed the tasting session) and Question 9 (if the child tasted the food, how much s/he liked it) were averaged to provide mean measures of ease of persuasion, parent enjoyment, and child's mean liking of the food, respectively.
Kolmogorov-Smirnov tests confirmed that measures were largely non-normally distributed;
non-parametric analyses were therefore used to test hypotheses. Changes over time (early vs.
middle vs. later days of exposure) were explored using Friedman tests for related samples, followed by Wilcoxon signed-rank tests to identify pairwise differences. Group differences (fruit book vs. vegetable book vs. controls) were investigated using Kruskal-Wallis H tests, followed by Mann Whitney U-tests of pairwise differences. Spearman's rank-order correlations were used to assess relationships between measures. Two-tailed tests were used in all analyses.
Baseline and Follow-Up Measures
Full details of the coding and analysis of the questionnaire measures collected at baseline and at the follow-up conducted 3 months post-intervention are reported in Owen et al. (2018) .
These analyses highlighted changes in liking and consumption from baseline to follow-up as the most revealing long-term outcome measures. In line with this approach, we used Spearman's rank-order correlations to explore relationships between the diary measures collected during the taste exposure phase and the long-term outcomes of the intervention, as indexed by changes in children's liking and consumption of target foods from baseline to follow-up. Table 1 summarizes the demographic measures for the 100 families who kept diary records during the taste exposure phase. There were no differences between the three groups (fruit book, vegetable book, controls) on any measure collected at baseline (see Table 1 ).
Results
Preliminary Analyses
<Insert Table 1> Tables 2 and 3 present the median (and range) for each diary measure collected in relation to the target fruit and vegetable, respectively, aggregated over the 15 days of exposure. Kruskal
Wallis tests confirmed that there were no differences between groups in the number of exposures parents provided to either the target fruit, χ 2 (2) = 3.13, p = .21, or vegetable, χ 2 (2) = 2.01, p = .37. Thus, parents in the three groups adhered equally well to the instruction to offer their child a taste of both foods each day.
<Insert Tables 2 and 3> Three further sets of analyses were conducted to explore factors that might have influenced the success of the intervention. First, we explored the relationships between measures of children's acceptance of foods and measures of parents' positivity towards taste sessions, aggregated across the exposure period. As hypothesized, the key measures of child acceptance (proportion of offers tasted, mean intake per offer, mean liking) were all strongly positively correlated with the measures of parents' positivity (ease of persuasion, parent enjoyment) for both target foods (all Spearman's rs ≥ .48, all ps < .001). Thus, parents found it easier and more enjoyable to provide repeated exposures when children were more willing to taste the foods, ate more of the foods and liked the foods more, and vice versa.
Second, we explored whether demographic or other background measures predicted children's food acceptance or parents' positivity during taste exposure (see Table 1 Third, we explored any differences in participants' experiences of introducing the two target foods (see Tables 2 and 3 The number of exposures to fruits was related to parents' enjoyment of fruit-tasting sessions, r(100) = .24, p = .018. However, there were no other significant relationships between number of exposures and the diary measures collected for either fruits or vegetables (all ps> .05). Thus, the total number of exposures provided was not a robust predictor of children's acceptance of foods or of parents' positivity towards the intervention, likely due to parents'
broad adherence to the instruction to offer both foods every day.
Next, we looked for within-participant changes in each diary measure over time, from the early (days 1-5) to middle (days 6-10) and later (days 11-15) days of exposure. As can be seen in Figure 1 (see Figure 1) . However, paired comparisons revealed significant increases in the proportion of offers tasted, Z = 1.97, p = .049, and mean intake per offer, Z = 2.26, p = .024, from the middle to later days of exposure. There was also a significant increase in mean liking of vegetables from the early to later days of exposure, Z = 2.21, p = .027. There were no changes over time in the reported ease of persuading children to taste vegetables, χ 2 (2) = .05, p = .98, or in parents' enjoyment of offering vegetables, χ 2 (2) = .81, p = .67 (see Figure 2 ).
These findings confirm that children's willingness to taste and intake of the targeted vegetable, and their liking of both the target fruit and vegetable, increased with repeated opportunities to taste these foods. However, parents as a group did not find taste sessions to become easier or more enjoyable over the course of exposure.
Impact of Prior Visual Familiarization on Food Acceptance during Repeated Exposure
The second hypothesis stated that children's behaviors towards foods during taste exposure and parents' positivity towards taste sessions would be enhanced by a period of looking at foods in a picture book before the exposure phase.
To test this hypothesis, we first grouped children according to whether they had received prior visual familiarization to their target fruit (fruit book group, N=32) or not (vegetable book and control groups combined, N=68). There were no differences between groups in the number of exposures provided to fruits, Mann Whitney U = 911.50, Z = -1.33, p = .18, or in the proportion of offers tasted, U = 1008.00, Z = .59, p = .55, mean intake per offer, U = 1017.00, Z = .53, p = .60, or mean liking, U = 742.50, Z =-.88, p = .38, of the target fruit (see Figure 3) . Similarly, there were no group differences in parents' reports of the ease of persuading children to taste fruits, U = 1071.50, Z = .12, p = .90, or in parents' enjoyment of the fruit-tasting sessions, U = 1078.50, Z =-.07, p = .94 (see Figure 4 ). There were also no differences between groups during any individual phase of exposure (all ps >.05).
<Insert Figures 3 and 4>
When children were grouped according to whether they had received prior familiarization to their target vegetable (vegetable book group, N=34) or not (fruit book and control groups combined, N=66), there was again no difference between groups in the number of exposures provided, Mann Whitney U = 930.00, Z = 1.42, p = .16. However, the two groups of children showed differences on several measures of food acceptance (see Figure 3) . Although the overall proportion of offers tasted, U = 923.00, Z = 1.45, p = .15, and mean intake per offer, U = 890.00, Z = 1.70, p = .09, did not differ significantly between groups, children who had seen vegetable books tasted a greater proportion of offers during the middle days of exposure than children who had not, U = 744.00, Z = -2.52, p = .012. Children who had seen vegetable books also showed significantly higher mean liking of the vegetable than those who had not, both overall, U = 516.00, Z = 2.65, p = .008, and separately in the early, U = 431.00, Z = 2.29, p = .022, and later days of exposure, U = 173.00, Z = -2.47, p = .013.
Parents also found it easier and more enjoyable to introduce vegetables following visual familiarization (see Figure 4 ). There were significant group differences in the reported ease of persuading children to taste the target vegetable, both overall, U = 771.00, Z = 2.55, p = .011, and during the early, U = 839.00, Z = 2.06, p = .039, middle, U = 676.50, Z = 2.99, p = .003, and later days of exposure, U = 514.00, Z = 2.38, p = .017, separately. Similarly, there were significant differences between groups in parents' enjoyment of vegetable tasting sessions, both overall, U = 735.00, Z = 2.84, p = .004, and in the middle, U = 690.00, Z = 2.96, p = .003, and later days of exposure, U = 488.50, Z = 2.53, p = .012, separately.
Thus, prior visual familiarization enhanced children's willingness to taste and liking of their target vegetable during repeated taste exposure, and made the process of introducing vegetables easier and more enjoyable for parents. There were no effects of prior visual familiarization to fruits.
Relationships between Experiences during Taste Exposure and Outcomes at Follow-Up
Of the 100 families who completed diaries during the taste exposure phase, 74 returned follow-up questionnaires about their child's eating behavior 3 months post-intervention, enabling us to explore whether families' experiences during the taste exposure regime were related to longer-term outcomes. There were no correlations between the number of exposures offered to foods during the intervention and long-term changes in children's liking or intake of the food (all ps> .05). However, all outcome measures (changes in liking and intake from baseline to follow-up, for both foods) were predicted by all three measures of children's acceptance of the food during the exposure regime (proportion of offers tasted, mean intake per offer, mean liking) and by both measures of parents' positivity towards taste sessions with the relevant food (ease of persuasion, parent enjoyment) (all ps <= .01).
Discussion
The measures obtained from the diary records kept by parents in this study corroborate previous findings of increasing acceptance of new or disliked foods among young children with repeated taste exposure Birch & Marlin, 1982; Birch et al., 1987; Bouhlal et al., 2014; Caton, et al., 2013 Caton, et al., , 2014 de Wild et al., 2013 de Wild et al., , 2017 Fildes et al., 2014; Hausner et al., 2012; Wardle et al., 2003a Wardle et al., , 2003b see Nekitsing, Hetherington & BlundellBirtill, 2018 , for a recent review). In addition, the study provides the first insight into parents' experiences of repeatedly offering children tastes of fruits and vegetables at home. Results also highlight the facilitatory role played by prior visual familiarization to foods; this was seen to enhance both the success of the repeated exposure regime for children and parents' positivity towards engaging with it. We discuss the unique contributions of the study in relation to these points in turn.
First, the study elucidates the typical time course of toddlers' acceptance of disliked or unfamiliar fruits and vegetables when they are offered daily tastes of these at home. Parents largely adhered to protocol instructions, offering children a taste of both target foods almost every day during the 15-day exposure period. As in other studies of repeated taste exposure (e.g. Bouhlal et al., 2014; Caton et al., 2013; Hausner et al., 2012; Wardle et al., 2003b) , changes in children's willingness to taste, liking and intake of foods were seen to be gradual in nature (see Figure 1) , rather than sharp increases in acceptance after a criterion number of exposures had been reached. However, when the intervention was divided into the early, middle and later periods of exposure, systematic patterns were evident in children's changing acceptance of foods, with effects most marked and consistent for vegetables. Children showed increases in their willingness to taste, liking and intake of their target vegetable during the final days of exposure (days 11-15), supporting previous claims that acceptance of a disliked or unfamiliar vegetable may require at least 10 exposures (Birch & Marlin, 1982; Birch et al., 1987) . Fruits were reported to be more liked after fewer taste exposures (by days 6-10).
Contrary to expectations, the process of introducing new foods was not reported to become easier or more enjoyable for parents as children became more accepting of foods. This cannot reflect parents' failure to notice children's increasingly positive behaviors towards foods; it was parents, after all, who reported the changes in children's willingness to taste, liking and intake of the foods. Furthermore, parents were sensitive to differences in children's acceptance of fruits and vegetables; they reported that children liked and ate more fruits than vegetables, and that it was easier and more enjoyable to introduce fruits. Parents were, therefore, sensitive to their children's likes and dislikes.
The lack of any change in parents' attitudes during the exposure regime might instead indicate that they found it burdensome to offer their child the same foods repeatedly, despite children's increasing acceptance of them. This is a matter of concern. The strong correlation between parents' overall enjoyment of fruit-tasting sessions and the number of times they offered fruits to their child suggests that parents' positivity towards engaging in repeated exposure might determine whether they provide sufficient exposures to bring about positive outcomes. It is therefore important to identify and tackle the causes of parents' lack of motivation to engage with exposure regimes. In this study, the intervention was made as easy as possible, with target foods delivered regularly to the home; as a result, although parents did not find it an enjoyable experience, the majority persisted to the end of the regime.
However, had they not been participating in a research study, parents might have stopped providing taste opportunities earlier. If the difficulty lies in the inconvenience of providing the same foods every day, the burden might be reduced if parents were encouraged to offer a daily taste of whatever vegetables they are preparing for meals for other family members.
Intermittent exposure regimes, in which children are offered tastes of foods every few days on an alternating basis, have been shown to be just as effective, or even more so, than regimes in which the same foods are offered every day Maier, Chabanet, Schaal, Issanchou & Leithwood, 2007; Mennella, Nicklaus, Jagolino & Yourshaw, 2008) .
Future work should therefore explore how exposure regimes might be made easier and more enjoyable for parents; a more flexible, intermittent exposure schedule targeting foods already being prepared for family meals may be one solution.
The study also demonstrated that the success of repeated exposure to vegetables was enhanced by prior familiarization to foods through picture books. Families assigned to look at books about vegetables for the two weeks prior to taste exposure reported benefits in terms of both children's acceptance of the vegetable during the exposure phase and in parents' positivity towards taste sessions involving vegetables. From the very earliest days of exposure, and throughout the intervention, children in the vegetable book group were reported to show greater liking of their target vegetable than children who had not seen vegetable books. Prior visual familiarization also made children more willing to taste their target vegetable during the middle period of the regime. These findings corroborate previous claims that visual familiarization supports food acceptance in toddlers (e.g. Houston-Price et al., 2009; Heath et al., 2014; Owen et al., 2018) and further confirm a role for picture books in supporting the introduction of vegetables into children's diets.
Questions remain about the mechanisms that underpin books' effects, however, and about the type of visual familiarization that is likely to be optimal. No study has so far directly compared the effects of the books used in the current study with other manipulations found to be effective in this age group. For example, positive outcomes have been reported among preschoolers who look at narrative story books about cartoon characters who grow strong after eating vegetables (de Droog, Buijzen, & Valkenbury, 2014) or who engage in non-taste sensory play with foods (Coulthard & Ahmed, 2017; Coulthard & Sealy, 2017; Dazeley & Houston-Price, 2015) . Interestingly, hands-on tactile experience with foods has been shown to have a greater impact on children's willingness to taste and intake of foods than either playing with pictures of foods (Coulthard & Ahmed, 2017) or observing someone else playing with the food (Coulthard and Sealy, 2017) , suggesting that familiarity with foods in more than one sensory modality may be beneficial.
One component of the picture book intervention that remains uninvestigated, but likely to play a crucial role, is the involvement of parents. In the current study, parents were the agents of both the visual familiarization element of the intervention and the daily taste exposure regime. The extent to which parents' positivity towards the process determined its success is unclear; while measures of parents' attitudes and children's behaviors during the exposure regime were highly inter-correlated, whether this relationship is causal (and the direction of any causality) cannot be assumed. However, the measures collected during the taste exposure phase are revealing about books' effects on parents' experiences of engaging in repeated taste exposure. We found that parents' experiences closely matched their reports of children's acceptance of foods. That is, parents of children who had seen a vegetable book found it easier and more enjoyable to provide repeated exposures to the vegetable than did parents in other groups. The difference in ease was seen from the earliest days of exposure until the end of the intervention, while this group of parents' greater enjoyment of vegetable tasting sessions was most marked during the middle and later days of exposure. Whether the greater positivity shown by this group was due to their child's acceptance of their target vegetable or to the parent's own greater familiarity with the food remains unknown, however, and in need of further investigation.
In contrast to the positive results found for vegetables, familiarization to books about fruits had no discernible impact on children's acceptance of foods or parents' experiences of taste exposure. Parents' diary reports may shed some light on the cause of the difference in books' effectiveness towards fruits and vegetables. As shown in Figure 1 , children were more accepting of fruits than vegetables from the outset. And, among the group as a whole, changes in liking of fruits were seen earlier during exposure than changes in liking of vegetables. It is likely that fruits' naturally sweeter taste underlies both these differences; by enhancing children's acceptance of fruits across the board, taste exposure leaves less room for any influence of visual familiarization. This hypothesis is congruent with previous findings showing that the effects of familiarization to foods through picture books are graded, with initially unfamiliar foods showing the largest effects, followed by disliked foods and then liked foods (Heath et al., 2010 (Heath et al., , 2014 . Given that fruits were more liked than vegetables at the outset, we might expect to see weaker effects for fruits. In fact, no effects of visual familiarization at all were seen for fruits in this study. Conclusions about the benefits of picture books should therefore be restricted to the introduction of new or disliked vegetables.
Given the evidence that vegetable intake is more protective against a range of life-threatening illnesses, and the rather more mixed picture in relation to fruit intake (Oyebode, GordonDseagu, Walker & Mindell, 2014) , it is arguably more appropriate for public health strategies to focus their efforts on children's vegetable consumption, regardless.
Conclusions
While further work is needed to explore how exposure tools might be made optimally effective for both children and parents, in the meantime health practitioners and parents should be made aware of the benefits of familiarizing children to foods prior to offering these at mealtimes, particularly if the goal is to increase the range of vegetables in toddlers' diets. (1 -4.9) 3.4
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